1. Introduction
Health inequalities in ID
Physical and mental health inequalities have been well documented for people with intellectual disabilities (ID) (Cooper, Smiley, Morrison, Williamson, & Allan, 2007; Emerson, 2011; Emerson, Baines, Allerton, & Welch, 2010; Janicki et al., 2002; Kerr et al., 2003; Servais, 2006; Straetmans, van Schrojenstein Lantman-de Valk, Schellevis, & Dinant, 2007; Underwood et al., 2012) . Although there have been substantial increases in life expectancy for people born with ID over the past 60 years (Bittles et al., 2002; Hollins, Attard, von Fraunhofer, McGuigan, & Sedgwick, 1998; Puri, Lekh, Langa, Zaman, & Singh, 1995; Yang, Rasmussen, & Friedman, 2002) , their median age at death remains far below that of those without ID, with the disparity increasing with the severity of the ID (Bittles et al., 2002; Glover & Ayub, 2010; Thomas & Barnes, 2010) .
The most recent data published on life expectancy comes from a confidential inquiry into the premature deaths of people with ID in the UK (Heslop et al., 2013) . The review covered all deaths (N = 247) between 1st June 2010 and 31st May 2012, of people with ID aged 4 years or older, who were registered with a GP in one of 5 areas in South West England. The median age at death for men with ID was 13 years below that of men in the general population -for women the difference increased to 20 years. Just under half (48%) of these deaths were deemed to have been 'avoidable', meaning they could have been avoided through good-quality healthcare ('amenable' deaths) or through public health interventions ('preventable' deaths) (Heslop et al., 2013) .
Health checks
In light of the increasing awareness of health inequalities, and of the barriers to accessing good quality healthcare often experienced by people with ID (Alborz, McNally, & Glendinning, 2005; Backer, Chapman, & Mitchell, 2009; Krahn, Hammond, & Turner, 2006; Redley, Banks, Foody, & Holland, 2012) , several countries have in recent years introduced primary care health checks for this population (Barr, Gilgunn, Kane, & Moore, 1999; Lennox et al., 2007; NHS, 2008; Webb & Rogers, 1999) . Research has found that health check programmes for adults with ID identify unmet health needs (Baxter et al., 2006; Lennox et al., 2007) , however their longer-term impact on health outcomes remains to be established.
Carer-led interventions
For those adults who have difficulty recognising and gaining treatment for their health needs, carers, whether paid or voluntary staff, family, or spouse carers, may be in a position to monitor illness symptoms, promote healthy lifestyles, or advocate between the adults they care for and their healthcare providers (Langan, Whitfield, & Russell, 1994) . By holding such a key role in the daily lives of people with ID, carers could potentially provide a useful resource in terms of more formally assessing and monitoring health needs and promoting positive health outcomes in the person they care for. Certain existing ID health checks include carers in the health check process, to provide support, advocacy and information about the patients' past and present health status (Lennox et al., 2007; Turk et al., 2010) , however the impact of such interventions on health outcomes is unclear, and adherence tends to be poor.
The primary aim of this study was to conduct a rapid, systematic literature review of existing health interventions led by carers. We conducted a broad search, across age-groups which was not limited to the ID population, in order to find examples of, and outcomes from, carer-led health interventions in a variety of settings. The results of this review may inform future research to develop and evaluate carer-led interventions to improve the primary care and health outcomes of individuals with ID.
Method

Search strategy
We used rapid review methodology (Ganann, Ciliska, & Thomas, 2010; Watt et al., 2008) . Literature was identified via four main sources: the Scopus database, citation tracking, hand-searching reference lists and expert input. Several people working and publishing in the field of health care provision and ID were asked to identify any evidence-based carer-led interventions that they were aware of. Scopus was chosen as the search database, as it is currently the largest abstract and citation database of peer-reviewed literature, and has 100% Medline coverage (''SciVerse Scopus Facts & Figures,'' 2010) . Initial searches were conducted in February 2013. Citation tracking included following 'cited by' links in Scopus searches, and setting up the searches themselves such that any articles meeting the search criteria that were published after our initial search, would automatically be added to the list. 31 May 2013 was deemed the end date for adding new literature.
We included the following search terms: TITLE-ABS-KEY (''carer-led'' OR ''caregiver-led'' OR ''carer-assisted'' OR ''caregiver-assisted'' OR ''carer-directed'' OR ''caregiver-directed'' OR ''parent-led'' OR ''parent-assisted'' OR ''parentdirected'' OR ''spouse-led'' OR ''spouse-assisted'' OR ''spouse-directed'') AND health AND (''intervention'' OR ''check'' OR ''monitor*'' OR ''program'' OR ''review'').
Criteria for selection
Inclusion criteria were: original research; published in English-language, peer-reviewed, academic journals; concerning carer-led interventions for improving, monitoring, screening or promoting physical or mental health, in healthy or clinical populations. Adult and child participants older than 2 years were included. 'Carers' included paid or voluntary care staff, family or spouses/partners. Review papers were excluded from the final list, but they were used for hand-searching original research articles. Additional exclusion criteria were single case studies, method papers not reporting outcomes from the intervention, infant participants (less than two years old), interventions not led by a carer, carer-led interventions not targeting physical or mental health, grey literature and papers published in languages other than English.
The titles and abstracts of all articles were initially assessed for inclusion by the lead researcher (RH). Potentially qualifying papers were read in full to extract details about the study design and method, participants, carer group, intervention, controls used and main findings. Final decisions on inclusion of the studies were agreed by the review team (RH, AS and MB) and all authors contributed to interpretation and integration of the findings. The reviewers were not blind to the authors, institutions or journal of publication when assessing the eligibility of the papers.
Quality assessment
The level of evidence provided by each study was agreed by two researchers (RH and AS), using the levels of evidence hierarchy published by the Centre for Evidence-Based Medicine (Howick et al., 2011) . The scale runs from 1A to 5, where 1A is the highest level of evidence possible (i.e. a systematic review of randomised controlled trials (RCTs)) and 5 the lowest (expert opinion without explicit critical appraisal). These ratings were used to help describe the evidence found, with greater attention given to those studies that provided a higher level of evidence. The interventions themselves, and the methodology and outcomes used to assess them, varied widely. It was not possible to quantitatively assess the efficacy of carer-led interventions, thus results will be presented in the form of a narrative review, with studies combined by common themes. Fig. 1 shows the results of the search process and reasons for excluding studies. 24 papers were included in the final review. An overview of these studies, including the carer group, patient group, setting, study method, main findings and evidence rating is provided in Table A1 .
Results
Overview of the included studies
Summary of results
The interventions included in the final list were divided into the following themes (number of papers; total number of participants included):
carer-led pre-health check questionnaires and patient-held records (3; N = 503), carer-led interventions for health promotion (12; N = 3498), carer-led symptom monitoring and management (4; N = 445), carer-led interventions for mental health (4; N = 267), screening delivered by carers (1; N = 108).
Carer-led pre-health check questionnaires and patient-held records
The Comprehensive Health Assessment Programme (CHAP) and Advocacy Skills Kit Diary (ASK Diary) were developed in Queensland, Australia, by Lennox and Colleagues (Lennox, Rey-Conde, & Faint, 2008; Lennox et al., 2010) . The CHAP includes an extensive pre-check questionnaire that is completed by a carer, followed by a GP-led health check. The ASK diary combines a physical health record and information for GPs working with people with ID, with advocacy skills training provided for the person with ID if able to self-advocate, or those advocating on behalf of someone in their care. The intention is to improve communication between health professionals, people with ID and their carers and the diary has been designed for continual use in all healthcare environments.
An initial feasibility study with 30 adolescents with ID found that the CHAP was effective at identifying unmet health needs and increasing health-related activity. However the ASK diary, although popular with the participants, their parents and their teachers, did not lead to improved communication levels: despite initially stating their intention to 'speak up' in the health check, not one of the adolescents in the study reported asking a question, or requesting further information, during medical visits (Lennox et al., 2008) .
A later four-arm cluster RCT compared the effects of the CHAP and ASK Diary with care as usual in adults with ID (Lennox et al., 2010) . This trial provides strong evidence for the efficacy of the CHAP in identifying previously unmet health needs and increasing health-related activity. However, neither this RCT nor the earlier pilot study considered the impact of the initial carer-led questionnaire in isolation from the GP-led section of the CHAP. As such, conclusions about the effect of including carers in the health check process are difficult to draw. The RCT found that the ASK diary had no quantifiable impact on Records idenƟfied through database searching (n = 152 )
Screening
Included
Eligibility
IdenƟficaƟon
AddiƟonal records idenƟfied through hand-searches and citaƟon tracking (n = 7 )
Records aŌer duplicates removed (n = 146)
Abstract Review (n = 146)
Non-qualifying records excluded (n =116)
Full-text arƟcles assessed for eligibility (n = 30)
Full-text arƟcles excluded (n = 6) 1 not a carer-led intervenƟon; 1 no health-related outcomes; 4 descripƟve papers -no data presented.
Studies included in qualitaƟve synthesis
(n = 24)
AddiƟonal records idenƟfied through expert input (n = 6) measured health outcomes, which included vaccination rates and clinical activity such as vision checks or weight monitoring. However, exit interviews with 94 carers revealed that 19% of them had never used the diary: any effects could therefore have been under-estimated. Poor adherence was also a key concern for Turk and colleagues, who developed and trialled a personal health profile (PHP) for adults with ID in London, UK (Turk et al., 2010) . The PHP aimed to improve health knowledge in the individual with ID, their carers and health professionals, and could be updated by anyone involved in the individual's care. Despite more than 90% of adults with ID and their carers expressing satisfaction in having the PHP and 87% saying it helped them know more about their health or the health of the person they cared for, in exit interviews only 66% of adults with ID and 55% of carers reported actually using the profile. Furthermore, when adults with ID or their carers were asked whether they had a particular condition, there was no difference in valid responses between the PHP group and controls during the follow-up assessments. This indicated that the PHP did not lead to significant increases in personal or general health knowledge, in either adults with ID or their carers. The profile did not lead to significant increases in attendance at GP or other healthcare services.
Taken together, these three studies provide little support for the use of carer-completed health records as a means of improving communication with health professionals or short-term health outcomes for people with ID.
3.3. Carer-led interventions for health promotion 3.3.1. Parent-led interventions for managing childhood overweight and obesity
In a pilot RCT involving 50 families, Moens and Braet (2012) found that a combination of healthy lifestyle, behaviour change and parenting training for parents of overweight children led to significant reductions in their child's BMI. The BMI in a wait-list control group (WLC) did not change significantly. Comparisons with a reference group, composed of children whose parents had chosen not to take part in the main study, found that members of the reference group were no different to the intervention group in terms of the child's gender, age or BMI at baseline, but showed significant increases in BMI 12 months later. While showing that developing a variety of skills in parents can lead to positive health outcomes for their children, this research did not consider how the different components of the intervention might have impacted on BMI reduction.
Two earlier RCTs were more comprehensive: Golley, Magarey, Baur, Steinbeck, and Daniels (2007) randomised the parents of 111 overweight pre-pubertal children to parenting skills plus lifestyle education (PS + LE), parenting skills (PS) alone, or WLC. Participants in the PS + LE and PS groups both showed significant reductions in BMI Z-score and waist circumference over the 12-month study period, whereas those in the WLC showed a smaller reduction in BMI, and no significant change in waist circumference. Magarey et al. (2011) composed their groups in the converse fashion: parenting skills training was combined with healthy lifestyle training (N = 85) and compared to lifestyle training alone (N = 84). Participants achieved an average 10% weight loss in both groups, indicating no additional benefit from combining the healthy lifestyle training with parenting skills.
A further RCT from Golley, Magarey, and Daniels (2011) on overweight pre-pubertal children, used the same three conditions (PS, PS + LE and 12-month WLC) with the child's food intake and activity levels reported by parent completed questionnaires as the outcome measures. Mean daily consumption of 'extra' food (defined as energy-dense, nutrient-poor foods) significantly reduced in both intervention groups, with reductions being maintained for up to 6 months. Food intake was unchanged in the WLC group and there were no significant differences between the groups in terms of activity levels, at any stage of the study. Resnick et al. (2009) randomly assigned 46 parents to a health education intervention, delivered through the post, or via contact with a health worker. Intervention materials included a cookbook, physical activity book, pedometer and information about making healthy eating and activity choices. Although parent-report measures showed no significant increase in parental knowledge after the intervention, their children's BMI percentile reduced by an average of 5 points over the 41-week period. No significant difference in BMI percentiles was seen between the groups, indicating that the materials had a similar effect whether read alone by the parents or delivered by a health worker. A non-randomised contemporaneous control group was found to have no change in BMI during the same period. Small and colleagues conducted a pilot study of an educational intervention for 45 mothers of 4-6 year old children (Small et al., 2012) and found that their educational intervention, consisting of nutritional information and practical serving tips, also failed to increase parental nutrition knowledge, but did lead to reductions in the average amount of calories served to, and consumed by, the children.
These combined results show that targeting parents can lead to improvements in health promotion and healthier lifestyles in their children. Parenting or healthy lifestyle skills training may lead to reductions in children's food consumption and BMI and can be achieved by providing parents with appropriate educational materials, even when these materials do not appear to be improving the parents' knowledge. However, in the current studies such improvements have been small and the mechanisms behind such health improvements, in the absence of a clear impact on parental knowledge, remain unexplored.
Parent-led interventions to improve feeding problems
A pilot study by Dovey and Martin (2012) targeted problem feeding in 17 children whose problems resulted from sensory defensiveness. Following a 6-month, parent-led, contingent reward desensitisation intervention, which included children receiving reward tokens after trying problem foods, the children's population-corrected height and weight had increased significantly, although BMI changes did not reach significance.
A previous RCT of 156 parents of 2-6 year old healthy children by Wardle et al. (2003) had found that children whose parents were taught to lead a 14-day, graduated food exposure programme showed greater increases in liking, ranking and consumption of target vegetables than children whose parents only received nutritional advice or WLC. In the exposure group, these increases were all significant. The control group showed small, but significant increases in liking and ranking of the target food, but decreased their consumption, whereas those whose parents had only received nutritional advice showed no significant increases in any of the measures.
These results suggest that parent-led graduated exposure techniques can be successfully used to increase their children's consumption of healthy foods.
Parent-led drug and alcohol education interventions
Beatty, Cross, and Shaw (2008) assessed their parent-focused, tobacco and alcohol education intervention using a school group randomisation procedure. 1201 parents of 10-11 year old children were randomised to the intervention that consisted of five sets of learn-at-home drug education materials and activities, or to the control group. Post-intervention questionnaires revealed that intervention group parents were more likely to have recently spoken to their child about the hazards of tobacco and alcohol, covering more of the essential topics outlined in the educational materials and to have reported higher levels of engagement when talking with their child, than control parents. However, no behavioural outcome measures were included, thus the relationship between improved communication and the children's alcohol or tobacco use remains unclear.
Jackson and Dickinson (2011) randomised 1183 non-smoking parents to either an anti-smoking parenting programme or a control group who received basic factsheets. Their original unpublished results found no significant group differences in smoking-specific outcomes in the children. Additional analyses reported in the current paper, however, revealed a doseresponse pattern: greater parental engagement with the materials led to their children recalling more of the 14 behaviours targeted by the programme, and experiencing fewer pro-smoking risk factors (such as perceiving easy access to cigarettes, or feeling that there would be no negative consequences if their parents found them smoking) when interviewed both six months and three years following the initial intervention. This increased awareness of anti-smoking advice and pro-smoking risk factors were not, however, sufficient to change smoking behaviour: the children's likelihood to start smoking three years later showed no association with the amount their parents engaged with the study materials.
Parent-led educational interventions appear to be a potentially effective way of improving parent-child communication and increasing children's knowledge of substance-use associated risk, but in the studies described, such improvements did not lead to positive changes in behaviours.
3.3.4. Spouse-assisted lifestyle change interventions Voils et al. (2013) conducted an RCT comparing a telephone-delivered spouse-assisted lifestyle change intervention, with treatment as usual, for 255 adult patients with high cholesterol. Their intervention included information about hypercholesterolemia and joint goal setting to improve the healthiness of their lifestyle. Cholesterol levels did not change post-intervention, however patients in the intervention group had significantly lower self-reported caloric intake than those in the control group. The intervention group also reported 10% longer, and 20% more frequent, physical activity sessions than the controls.
Carer-led symptom monitoring and management
Porter and colleagues' RCT (Porter et al., 2011 ) compared caregiver-assisted Coping Skills Training (CST) to an educational control, for patients with early stage lung cancer and their carers. Caregiver-assisted CST involved 14 telephone sessions, over 8-months, which taught caregivers how to help patients acquire and maintain coping skills over the illness trajectory. The control condition provided patients and caregivers with information about lung cancer and treatment options. Significant improvements in ratings of worst pain, physical and functional well-being, lung cancer symptoms, depression and self-efficacy were seen in the patients in both groups, with no significant differences between them. Thus in this study, caregiver-assisted CST was no more beneficial than providing patients and their carers with helpful information. Keefe et al. (1996 Keefe et al. ( , 1999 ) conducted a three-arm RCT with patients with osteoarthritis of the knee, comparing spouseassisted CST with conventional CST with no spousal involvement and also with a control group receiving a spousal support arthritis education package). At the end of the 10-week study period, patients in the spouse-assisted CST condition had significantly lower levels of pain, psychological disability, and pain behaviour, and higher scores on measures of coping attempts, marital adjustment, and self-efficacy, than controls. There were no significant post-intervention differences between those receiving spouse-assisted CST and conventional CST (Keefe et al., 1996) and after 12 months, patients in both CST groups had had lower levels of physical disability and higher levels of self-efficacy than the controls (Keefe et al., 1999) . Abbasi et al. (2012) compared a spouse-assisted multi-disciplinary pain management programme (SA-MPMP), consisting of seven weekly two-hour group sessions covering dyadic pain coping and couple skills, with a conventional patient-oriented pain management programme (MPMP) and standard medical care (SMC), for 36 patients with chronic lower back pain. All groups showed significant improvements in disability scores post-intervention, however at the 12 month follow-up, while both intervention groups' scores remained lower than baseline levels, those who received SMC had higher levels of disability than at the start of the study.
Taken together, these studies suggest that including carers in health monitoring and symptom management in long-term physical health conditions offers little benefit over and above that obtained through existing interventions or educational packages.
Carer-led interventions for mental health
Quayhagen and Quayhagen (2001) reported on two RCTs assessing 12 and 8 week versions of their caregiver-led cognitive stimulation intervention (CSI) for people with dementia. This involved hour-long sessions five times a week, focussing on memory, problem solving and communication skills. Controls included placebo (watching TV with a carer) and WLC. The first study (N = 56) showed improvements in immediate memory following the 12-week intervention, whereas the second (N = 30) found improved problem-solving after 8 weeks of CSI. In both studies, CSI groups also showed improved verbal fluency, whereas performance across all measures declined in both control groups.
An RCT of 156 dementia patients currently receiving the dementia medication Donepezil compared the effects of a carerled reality orientation programme, with treatment as usual (Onder et al., 2005) . The programme involved three 30-minute sessions per week, during which the caregiver directed attention to the current date, time and location. This was followed by discussing topics such as historical events, and exercises designed to target attention, memory and visuospatial skills. Following the 25-week intervention period, significant group differences were seen in the patients' cognitive functioning. Mini mental state examination (MMSE) scores and scores in the cognition subscale of the Alzheimer's disease Assessment Scale (ADAS-Cog) showed slight improvements in patients receiving the programme, compared to substantial decline in those receiving care as usual. Although such improvements were small, the authors argue that a difference in just one point in the MMSE is enough to substantially change the cost of caring for that patient.
There were no significant differences in caregiver burden, anxiety, or depression after the study (Onder et al., 2005 ) and a recent feasibility study by Milders, Bell, Lorimer, MacEwan, and McBain (2013) reported that delivering a cognitive stimulation intervention was beneficial not only to the dementia patient, but to carers as well.
Finally, a small single group pilot study assessed a parent-led cognitive behavioural therapy (CBT) programme for 26 young children with anxiety disorder (van der Sluis, van der Bruggen, Brechman-Toussaint, Thissen, & Bö gels, 2012). This small single group pilot study found that parent-led CBT decreased both parent-and teacher-reported measures of child anxiety and behavioural inhibition, and increased mothers' use of positive parenting methods.
This group of studies suggests that carers are capable of delivering psychological interventions that lead to significant mental health improvements in those that they care for.
Screening delivered by carers
A two-part study by Paysse, Camejo, Hussein, and Coats (2004) assessed parents' reliability when delivering visual acuity testing to their children. In the initial stage, parents used an electronic visual acuity tester (EVA) to assess the visual acuity of their child (N = 64), with reliability assessed by comparison with an ophthalmic technician's results. In the second stage, 44 children were randomly assigned to either group 'A' who had their parents assess their visual acuity prior to the technician confirming the result, or group 'B' in which visual acuity was assessed using the full protocol by the technician. The researchers found that parents could not only reliably assess their child's visual acuity using the EVA, but that by doing so, the amount of time required with a qualified health professional was significantly reduced.
This study provides a positive example of carers reliably performing an essential part of an eye exam, which could set a precedent for including carers in other health check situations.
Discussion
Summary of findings
This review summarises the findings from a broad range of carer-led health interventions. Our initial aim was to identify successful intervention models that involved carers in screening, monitoring, or promoting health in adults with ID. However, with such a paucity of research in this field, more general examples were also sought. In non-ID populations, we found examples of carer-led interventions for health promotion, symptom monitoring and management, mental health and health screening procedures. Such diverse interventions and findings make generalisation difficult, however these studies do allow an insight into some aspects of carer-led interventions that do, and do not, seem to have a positive impact on health outcomes for the person being cared for. Such details may prove helpful for developing future carer-led interventions for people with ID and will be explored in more depth.
Of the three papers involving participants with ID, all assessed health outcomes following the use of a health diary or profile completed by carers. Despite such records being apparently well received by people with ID, their carers and health professionals, they were not used by a significant minority of those they were designed for and none of the studies found quantifiable improvements in health outcomes following their use (Lennox et al., 2008 (Lennox et al., , 2010 Turk et al., 2010) . With such poor adherence to these interventions, it is unclear whether this type of intervention is ineffective, or whether the reported lack of improvement in communication and health related outcomes reflects the fact that too few in the intervention groups engaged with the materials. Authors for all three papers also noted that health outcomes from such interventions may take much longer to come to light than the timescale of these studies allowed (Lennox et al., 2008 (Lennox et al., , 2010 Turk et al., 2010) .
In terms of health promotion, a series of studies found that developing parenting and/or healthy lifestyle skills could lead to reductions in both BMI and the consumption of unhealthy foods in children (Golley et al., 2007 (Golley et al., , 2011 Magarey et al., 2011; Resnick et al., 2009) . In two studies where parental knowledge of nutrition and health were assessed before and after the intervention, there appeared to be no significant improvement in what they knew (Resnick et al., 2009; Small et al., 2012) . Nevertheless, in both studies, positive health outcomes were recorded in their children. One could therefore conclude that some other aspect of the interventions was leading to behavioural change.
These findings link well with those of Davison, Jurkowski, Li, Kranz, and Lawson (2013) . Their paper reported on the process of including parents as equal collaborators in the development and evaluation of a family-led childhood obesity intervention and they explored factors impacting on the families' health from their perspective. In analysing their intervention, nutritional knowledge was not felt to be an important factor; rather the parents felt that they needed improved skills in social networking, advocacy, communication skills and conflict resolution. It was a lack of these skills rather than a lack of knowledge that they felt prevented them from providing a healthy lifestyle for their children. When considering the mechanisms that could lead to improvements in patient outcomes following carer interventions, it may therefore be that a focus on skills, rather than knowledge acquisition, is key.
Further evidence that improving knowledge is ineffective at modifying behaviour comes from a study assessing a parentled tobacco education programme (Jackson & Dickinson, 2011) . Variation in engagement with the study materials predicted children's knowledge, such that the children whose parents engaged most with the materials, had the highest knowledge of smoking risks and the lowest experience of particular risk factors. However, increased engagement with the programme had no impact on the child's likelihood to have started smoking three years later.
In terms of symptom monitoring and management, none of the studies included found that carer-led interventions were any more effective than existing interventions (Keefe et al., 1996 (Keefe et al., , 1999 Porter et al., 2011; Voils et al., 2013) . However, one argument for including carers in the healthcare of those they support is that it may help them to use health resources more appropriately. Although these studies suggest that using carers offers no additional benefit to the interventions that already exist, the results indicated that they were no worse. As such, training carers to deliver interventions may be a cost-effective way of ensuring that patients (such as those with severe ID) get the care they need.
We also found one promising example of health screening. Parents of children awaiting an optician's appointment were found to be capable of accurately and reliably assessing their child's visual acuity (Paysse et al., 2004) . This is a positive example of carer input successfully reducing the need for clinician time, without negatively impacting on the reliability of the procedure. When considering the inclusion of carers in the health check process for people with ID, examples such as these may work as a precedent, highlighting the ability of carers to perform basic health screens, potentially increasing the effectiveness of interventions and health services.
For patients with dementia, we found that carers were not only capable of delivering interventions that led to positive improvements in the patient's cognitive functioning (Onder et al., 2005; Quayhagen & Quayhagen, 2001 ), but that delivering such interventions did not increase caregiver burden or anxiety (Onder et al., 2005) and in many cases, was felt to be beneficial to the carer as well (Milders et al., 2013) .
Limitations of existing research
Several studies reported here were small scale, with short follow-up periods and varying levels of quality in their study control. Future studies need to be fully powered to test efficacy. As already noted, poor adherence to, or engagement with, interventions was a relatively commonly reported issue in these studies (Jackson & Dickinson, 2011; Lennox et al., 2010; Turk et al., 2010) . Such variability in engagement with an intervention will inevitably impact on the results. Developing interventions in collaboration with carers may be one way of ensuring that the interventions are acceptable to those delivering them, and in turn, improve engagement (Davison et al., 2013) .
A further limitation highlighted by Turk et al. (2010) was the high turnover of carers experienced by adults with ID in their study. The authors argued that this in itself highlighted a need for a patient-held health record, to ensure that necessary information was readily available, regardless of how well care staff knew the individual in question (Turk et al., 2010) . In many of the examples we found from outside the field of ID, the carer in question was either a parent or spouse. While this may too be the case for some people with ID, others will rely on paid or voluntary care staff. The studies presented here have provided good support for being able to train carers to deliver health interventions, but in contexts where care staff may change frequently the acceptability of the intervention from carers' and patients' points of view, and time and financial costs involved in training new staff when required, would need to be incorporated into the research programme.
Participant attrition was a significant problem for many of the studies. The centre for evidence-based medicine argues that retention of less than 80% in a study reduces the quality of the study (Howick et al., 2011) . Where it was investigated, for example by Jackson and Dickinson (2011) on their anti-smoking programme, differential attrition occurred, such that those who dropped out were more likely to be from the BME community, and to have high school education or lower, than those who chose to continue. Identifying factors involved in participants discontinuing with a study is important as such factors would need to be addressed and improved in order to make the intervention generalisable if successful.
A final limitation is that none of the studies included a cost analysis of the interventions presented. Using carers to deliver health interventions could save clinician time, and therefore money (Paysse et al., 2004) . However, the cost effectiveness of such interventions will depend on the cost of training carers, and ensuring that they maintain reliability and accuracy in the intervention. In a context of frequently changing care staff, such costs could accumulate more quickly than in contexts where carers are more consistent.
Strengths and limitations of this review
As far as the authors are aware, this is the first review to consider carer-led health interventions as a means of improving the health of the people they care for, including those with intellectual disabilities.
Our intention was to focus on adults with ID, however a lack of existing research led to the inclusion of carer-led health interventions from a variety of patient populations, with different medical conditions, of differing age groups and in different settings. Such variation in the samples, the interventions themselves, and the outcome measures used to assess their efficacy, meant that a quantitative review of carer-led interventions was not possible. As such, over-arching conclusions concerning the efficacy of carer-led health interventions as a means of improving health are difficult to make.
Our research was time-limited, thus rapid review methodology was used. To reduce search time, we used just one database (Scopus), which may have resulted in missing some papers. This review also excluded studies that were not in English, and did not include interventions published in the grey literature. It is likely that other carer-led interventions exist, and are in use, but have yet to be evaluated.
Nevertheless, several successful models have been presented, and barriers to research, such as high carer turnover and a lack of engagement with the interventions have been identified. This review may therefore help future development of carerled health interventions in general, not just in the ID population.
Directions for future research
With such a broad range of studies presented here, future research needs to aim to define the elements of carer-led interventions that are most likely to make a positive impact on a person's health. We need to establish how best to involve carers to ensure that high quality interventions are delivered, and that the interventions are acceptable to both those who are delivering, and those who are receiving them.
Identifying factors that would improve participant adherence and engagement with any given intervention is essential for improving the quality of future interventions. Including carers and the people they care for in the planning and development stages may be one way of producing interventions that are better adhered to.
Most crucially, it is essential that future interventions have a positive impact on health outcomes in the target population. Future studies must include sufficiently long follow up periods, to assess longer-term impacts, and health outcomes should be presented in ways that allow the reader to assess their impact in terms of noticeable changes for the patients, in addition to statistically significant results.
Conclusions
Carers have successfully delivered healthcare interventions, including screening, monitoring and health promotion, in a range of health settings. Nevertheless, for people with ID, there remains a lack of research in this area. With such varied interventions and outcomes found in the studies described in this review, it is hard to draw clear conclusions as how best to use carers to impact positively on the health of the person they care for in the ID community. In addition, engagement with the intervention appeared to be a common issue.
Involving carers and the people they care for in the research process may lead to better adherence to, and engagement with, carer-led interventions and should be an integral part of future research. South Australia Assessor-blinded, 3-arm RCT: parent skills + intensive diet and activity education (P + DA), parenting skills only (P) or 12 month wait-list control (WLC). N = 111 overweight, prepubertal children aged 6-9 years. Assessments at baseline, 6 and 12 months. 
